Children throughout the world are confronted with growth problems ranging from underweight and stunting to overweight and obesity. The development of healthy eating behaviors depends on both healthy food and responsive parenting behaviors. With origins from anthropology, psychology, and nutrition, responsive parenting reflects reciprocity between child and caregiver, conceptualized as a 4-step mutually responsive process: 1) the caregiver creates a routine, structure, expectations, and emotional context that promote interaction; 2) the child responds and signals to the caregiver; 3) the caregiver responds promptly in a manner that is emotionally supportive, contingent, and developmentally appropriate; and 4) the child experiences predictable responses. This paper examines evidence for the practice and developmental benefits of responsive parenting with a view to providing a theoretical basis for responsive feeding. Recommendations are made that future efforts to promote healthy growth and to prevent underweight and overweight among young children incorporate and evaluate responsive feeding.
Introduction
Variations in growth are defining health issues for children in the 21st century. Early nutritional problems can undermine children's health and well-being, beginning either with the underweight and stunting common among children in low-and middle-income countries or the overweight and obesity common in high-income countries. Although the role of the family environment on children's growth and development is well recognized (1) , many interventions to prevent underweight or overweight have focused primarily on nutritional interventions (2, 3) , with limited attention directed toward the interactive behaviors between caregivers and children that characterize early feeding experiences. However, evidence has shown that parent-child interaction patterns dominated by parental intrusiveness and lack of reciprocity precede early feeding difficulties (4) and are associated with poor growth (5) . Both parent-child interaction patterns and dietary behaviors established early in life track over time (6, 7) , making the first few years of life an ideal time to help families establish healthy interaction patterns and dietary behaviors, thus avoiding both underweight and overweight. This paper examines evidence for the practice and developmental benefits of responsive parenting with a view to providing a theoretical basis for responsive feeding.
Responsive parenting
During the first year, infants and caregivers learn to recognize and interpret both verbal and nonverbal communication signals from one another. This reciprocal process forms a basis for the emotional bonding or attachment between infants and caregivers that is essential to healthy social-emotional functioning (8) . If there is a disruption in the communication between children and caregivers, characterized by inconsistent and nonresponsive interactions, the relationship may lack trust and security, hindering the child's subsequent social and emotional development (7, 9) .
Responsive parenting reflects reciprocity between child and caregiver, often studied in the context of play. Observational studies (10, 11) have shown that caregiver behaviors are considered to be responsive if they follow a child's behavior within a few seconds (prompt), are emotionally supportive of the child's needs, show a change from prior behavior indicating that they are dependent on the child's signal (contingent), and are related conceptually to the child's prior action (developmentally appropriate, not intrusive or controlling). Thus, responsive behaviors are prompt, emotionally supportive, contingent, and developmentally appropriate. Reviews of international studies conceptualize responsive parenting as a 4-step process: 1) the 1 Published as a supplement to The Journal of Nutrition. Presented as part of the symposium entitled "Responsive Feeding: Promoting Healthy Growth and Development for Infants and Toddlers" given at the Experimental Biology 2010 meeting, April 25, 2010 , in Anaheim, CA. The symposium was sponsored by the International Nutrition Council. The symposium was chaired by Kristen Hurley and cochaired by Maureen Black. Guest Editor for this symposium publication was Laura Murray-Kolb. Guest Editor disclosure: Laura Murray-Kolb had no relationships to disclose. 2 Supported by a grant from the Eunice Shriver National Institute of Child Health and Human Development (R01 HD56099). 3 Author disclosures: M. M. Black caregiver creates a routine, structure, expectations, and emotional context that promotes interaction; 2) the child signals through motor actions, facial expressions, or vocalizations; 3) the caregiver recognizes the signals and responds promptly in a manner that is emotionally supportive, contingent on the signal, and developmentally appropriate; and 4) the child experiences a predictable response (10, 12) . Although the process appears to be child driven, caregivers provide a strong influence on the interaction and the child. Not only do caregivers proactively set the stage for responsive interactions (step 1), but their response (step 3) may facilitate subsequent interactions, particularly if it is contingent. Responsive parenting is not necessarily complying with the child's request, which might be inappropriate, but rather acknowledging it. Cross-cultural studies have shown variability in behaviors that constitute parental responsiveness (13) . Harkness and Super (14) described the ecological niche of caregiving whereby parental responsivity is guided by cultural and environmental opportunities, beliefs about caregiving, and perceptions of children's needs and abilities. Some cultures view socialization as the parent molding the child to adopt ways of the culture, whereas others view it as a bi-directional process of adult-child collaboration whereby parental directives are adjusted to the individual proclivities of the child (15) . For example, in some cultures, adults respond to their infants' actions through praising, kissing, and speaking in a nurturant tone (13) . If they do not value their children's verbalizations, they may not reliably respond to vocalizations (13) . In contrast, many cultures do respond to their infants' vocalizations; a cross-cultural study of caregivers and infants from Berlin, Los Angeles, Beijing, Delhi, and rural Nso in Cameroon reported common styles of caregiver responsiveness in the home (16) . Two-thirds of infants' nondistress vocalizations received a response within 1 s, usually vocal or tactile. In turn, the frequency and intensity of children's signals varied based on the caregiver's responsiveness. Another study found that when 5-mo-olds received a response to 30-50% of their noncry vocalizations, they continued to vocalize (17) . However, in the absence of a response, the infants showed a burst of high intensity vocalizations, followed by a dramatic drop in vocalizations, suggesting that infants' vocalizations are sustained by caregiver responses but disappear when no response is forthcoming. Other studies have shown that within the first year of life, infants maintain and extend their vocalizations when caregivers respond promptly with a response that "matches" the infant's signal (e.g. smile when the child smiles, surprise when the child looks surprised) (18, 19) . Furthermore, infants are more attentive to caregivers who respond by matching their signals (18) . Even when there are differences in the amount and style of responsiveness, infants appear to benefit from caregivers who are responsive by being more attentive to them and producing more distinct and meaningful signals.
In child development, parental responsivity originates from attachment theory (8) , socialization theories (15) , and ecological and transactional theories of child development (20, 21) . Strong evidence from observational and intervention research has shown that warm and responsive interactions between caregivers and their young children contribute to a secure attachment in infancy (22) (23) (24) . Forming a secure attachment is a milestone of emotional development that provides the basis for subsequent relationships (8) . Moreover, cognitive and language development in the second year are more sophisticated among children who received responsive play and social interactions during infancy (11, 22, (25) (26) (27) (28) (29) (30) .
Likewise, in low-and middle-income countries, including Ethiopia, Bangladesh, and Kenya (31, 32) , parental responsivity varies among caregivers and has been positively linked to children's language development. Intervention trials in high-, middle-, and low-income countries have been effective in promoting parents' responsivity and in linking improvements to children's social and emotional development, including attachment (22, 33) . Thus, despite cultural variations in responsive styles, responsive parenting is linked to advances in child development.
Responsive parenting applied to feeding Building on an earlier framework for responsive care and feeding (34) , the principles of responsive parenting can be applied to the feeding context. For caregivers, responsive feeding includes: 1) ensuring that the feeding context is pleasant with few distractions; that the child is seated comfortably, ideally facing others; that expectations are communicated clearly; and that the food is healthy, tasty, developmentally appropriate, and offered on a predictable schedule so the child is likely to be hungry; 2) encouraging and attending to the child's signals of hunger and satiety; and 3) responding to the child in a prompt, emotionally supportive, contingent, and developmentally appropriate manner. Findings from responsive parenting research predict that responsive feeding should promote children's attentiveness and interest in feeding, attention to their internal cues of hunger and satiety, ability to communicate needs to their caregiver with distinct and meaningful signals, and successful progression to independent feeding. Parent responsivity has a central role in breast-feeding, as mothers learn to interpret their child's signals of hunger and satiety and to feed or stop accordingly (35) . Nutritional experts have provided universal guidelines for what and how to feed infants and young children (2) . As one of these principles, responsive feeding promotes reciprocity in feeding interactions and, ultimately, children's responsibility for healthy eating. Table 1 provides age-appropriate examples of responsive interactions between caregivers and children. For example, the first year of life is marked by rapid growth, high nutritional demands, and progress in oral, fine motor, and digestive skills. By age 12 mo, children can sit independently, chew a range of textures, feed themselves finger foods, and participate in family meals. The variability in feeding behavior that occurs as children transition from assisted feeding to self-feeding (36) may reflect differences in cultural patterns and perceptions of children's skills (37) . Although not all cultures permit self-feeding by 12 mo, caregivers and children may nonetheless have strong reciprocal and responsive interactions during feeding. Current cross-cultural research supports the view that promoting both autonomy and secure relationships in the family will support children's needs for mastery and emotional interdependence (38) .
Nonresponsive feeding
Most of the research on responsive feeding has focused on the consequences of nonresponsive feeding. Nonresponsive feeding is dominated by a lack of reciprocity between the caregiver and child, because the caregiver takes control and dominates the feeding situation (controlling/pressuring), the child controls the situation (indulgence), or the caregiver ignores the child (uninvolved) (39) . When caregivers control the feeding, not only do they potentially override the child's internal hunger and satiety regulatory cues, but it is thought that they may interfere with the child's emerging autonomy and striving for competence (40).
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Caregivers who control the pace of feeding and prohibit attempts at self-feeding often explain their behavior by the need to be a competent parent. They may have concerns about their child's intake, appetite, size, and propensity to refuse food (41) . They may also have competing demands on their time and resources and feel pressed to complete the feeding task as quickly and efficiently as possible. When caregivers misinterpret their child's refusal to accept food as a sign of poor appetite, rather than a signal for autonomy, the mealtime may become stressful, potentially leading to the child's feelings of frustration, inattention to internal cues, and lack of interest in communicating these cues to the caregiver. The American Academy of Pediatrics Expert Committee has recommended that caregivers avoid restrictive feeding behaviors (3).
Controlling feeding may also arise when children experience problems in feeding or growth, such as recovery feeding after illness. Under these circumstances, recommendations tend to be guided by children's nutritional needs, focusing on the quantity and quality of food and the frequency of feeding (12) . As a result, health and nutrition counselors may not focus on parent responsivity and parents may interpret the recommendations as a mandate to use controlling strategies to "get their child to eat." This strategy has the potential to undermine the child's trust in an otherwise responsive parent.
Caregivers may also resort to controlling or restrictive behaviors if they perceive their child to be at risk for overweight (42) . Evidence from laboratory studies has shown that caregiver restriction is associated with subsequent weight gain as children "eat in the absence of hunger," particularly those who are already overweight (40) . Yet recent findings from a large national longitudinal cohort study showed that caregiver controlling behavior followed children's excessive weight gain, rather than preceding it (43). As Ogden et al. (44) have suggested, covert restriction (e.g. avoiding fast food restaurants and purchases of high-fat food) may have different consequences from overt restriction (e.g. limiting what a child may eat). Further research is warranted to understand the relation between caregiver restriction and children's weight gain.
Indulgence is characterized by caregiver responses that may be prompt and seemingly nurturant but lack the qualities of contingency and developmental appropriateness (39) . Caregivers who misinterpret their child's signals or are unable or unwilling to attend to the specific situation may find it easiest to give in to the child, regardless of the contingency or developmental appropriateness of their response. For example, caregivers who indiscriminately respond to children's cries or protests by offering favored food such as candy or chips, regardless of the situation, are behaving in an indulgent manner and teaching children that crying is an effective means to elicit favored food. Recent evidence also suggests that children of indulgent caregivers are at risk for higher BMI (45) . Uninvolvement is characterized by the caregiver's lack of attention to the child (39) . In response to caregiver lack of responsivity, children may resort to intense or inappropriate methods that are likely to attract caregiver attention (17), such as throwing food or refusing to eat. Although this type of behavior is likely to elicit reprisals from caregivers and often an increase in caregiver control, it does result in increased caregiver attention.
Strategies to promote responsive feeding Although caregivers often attribute feeding problems to their child, it is easier to change children's behavior by altering the context or the caregiver's behavior, rather than attempting to change the child directly. Interventions to promote parental responsivity in nonfeeding contexts (22, 33) have their parallel in responsive feeding interventions that promote caregiver responsivity and child self-feeding (46, 47) .
Caregivers can facilitate children's signals and reciprocity through proactive preparation. Applied to play, the provision of age-appropriate play materials, some new and some familiar, keeps the child in place, engaged, and at liberty to act on the materials and emit signals. This proactive preparation provides a structure so the child knows what to do and can explore new options and the caregiver can provide support that expands on the child's repertoire. Applied to feeding, proactive preparation includes establishing routines around mealtimes, such as eating in the same place and at the same time; ensuring that children are seated in a supportive and comfortable position; and modeling appropriate mealtime behavior, such as making healthy choices for the entire family (39) . Young children raised by caregivers who eat healthy foods, such as a diet rich in fruits and vegetables, are more likely to choose and prefer fruits and vegetables (48) . In contrast, children of caregivers who model unhealthy dietary behaviors (i.e. diets high in refined carbohydrates and saturated fats) are likely to develop unhealthy diets themselves (49) . When caregivers engage in responsive interactions with their children, they are likely to maintain the child's feeding in the short term, the clarity of expressed signals of hunger and satiety, and ultimately responsibility for recognizing and acting on such signals. A recent survey of health and To try new foods; to do things for herself; to ask for help; to trust that caregiver will respond to her requests nutritional personnel from 6 countries endorsed parenting practices characterized by structure, nondirective control, and responsivity as being most effective in promoting fruit and vegetable consumption among toddlers (50) . In summary, although adequate intake of healthy food is necessary for young children's growth and development to avoid the threats of both underweight and obesity, food alone is not sufficient. Children benefit from responsive parenting and are likely to benefit from a responsive feeding environment where their internal signals of hunger and satiety are recognized and met with prompt, emotionally supportive, contingent, and developmentally appropriate responses. The short-term benefits of responsive feeding are expected to be children's increasing attention to internal signals of hunger and satiety and to eating in a competent and responsible manner. The long-term benefits of responsive parenting are enhanced psychosocial, cognitive, and language competence, and the long-term benefits of responsive feeding are likely to include healthy nutrition and growth. Although responsivity is valued in many cultures, parents who lack confidence in their children's ability to consume enough food or to learn to self feed and caregivers who themselves feel stressed or pressured may turn to nonresponsive feeding behaviors. As a result, feeding can become frustrating for both parents and children, dominated by miscommunication, misinterpretation, and battles over food. Nutritional recommendations that focus exclusively on food and ignore the feeding context may be ineffective, inadvertently encouraging parents to use nonresponsive, controlling behaviors, with little consideration of children's contribution to feeding interactions.
Evidence has shown that interventions are effective in promoting parental responsivity in both play and feeding contexts.
Research is needed to examine the short-and long-term impact of responsive feeding on children's growth and development. Future efforts to promote healthy growth and to prevent underweight and overweight among young children should incorporate and evaluate strategies to promote responsive feeding.
